Aerobic radiosensitization by SR 4233 in vitro and in vivo.
During the past 3 years, our laboratory has identified and characterized the drug SR 4233 (3-amino-1,2,4-benzotriazine 1,4-dioxide) as the lead compound in a series of benzotriazine di-N-oxides that are both potent and selective killers of hypoxic cells in vitro and in rodent tumors in vivo. Recently, we have identified a novel property of SR 4233: the ability of a pre- or post-irradiation drug treatment under hypoxic conditions to radiosensitize aerobic cells in culture. For the mouse cell lines RIF-1 and SCC VII in vitro, this radiosensitization took the form of a steepening of the slope of the acute dose radiation survival curve, although there was also reduced survival in the "shoulder region" of the curve. For both cell lines, the sensitization occurred whether the hypoxic drug exposure was given immediately before or after the irradiation under aerobic conditions. To determine whether radiosensitization could be demonstrated for RIF-1 and SCC VII mouse tumors in vivo, tumor-bearing animals were exposed to 4 daily dose fractions of 5 Gy of X rays either alone, or followed immediately by injections of SR 4233 and the vasoactive agent hydralazine, which increases tumor hypoxia and therefore can potentiate the effect of such hypoxiaspecific drugs. Although treatment with the SR 4233/hydralazine combination after each dose fraction reduced tumor cell survival to between 10(-5) and 10(-6), near the limits of resolution of the clonogenic survival assay, the effect appeared to be strictly additive, suggesting that with this fractionated protocol, aerobic radiosensitization could not be detected. This is likely to be a consequence of the exquisite direct cytotoxicity of the SR 4233 and hydralazine combination toward the hypoxic cells in tumors.